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(A) ±m7cm(Om^x^m7cm^^M: (mo D /-^i:o^t^^'g■^* (mo 1 

z^u-v ^.mw^M'ir^mjtmMnmx o. 005-1 

(B) iy'^t') ymMm^^MTtm^^nrnxo. i^m%\^j^T^m-r^^t^^ 

(A) ^mTtmf^m^x^mjtm^mm (mo d /'-ti■o^t^^'a-^M (mo 1 
) xm^ix^^mit:^^2. 6i^irx^^r)\^ijv^mxii7)^i3')±m^m-^') 
z^u-v ^m^M €r ^mitm^n-Mx 0 . 0 0 5 ~ 1 . 

(B) v^:^-'; >^ffi«&^^m7c*m#»-eo. iw»%^:iiT> Rif 

(c) (2) -e^^ti^ >; ^'fb^ti. -^^^ (3) -e^^tt^'; ^'fb'g-t? 

^^^')>7tm^nmxo. oo5~o. sMMro^^-r^^t^wmt-r^m 



^i"o ) 
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Hb2l 

7 

X 

14 4 II 6 16 

R-X— P— X-R (3) 

I 5 IS 

X-R 

(-^^ (3) tiiJv^T. x4. x5, x^Rz/x7ii^ -ett-etnggiJtc^^MT- 

^^■^"o ) 

umm^] (c) -^^ (3) xm^ti^') yit^!^Rif^(D 
^mikXiiT< ym^^h^j:^ux o^ti^n^^-^ < t i>-m<Dit^mx^ «9 ^ ^ 
m')yit^^^^. -fe^ (3) tci3tt'2)X4. x5. x^Rvx7<D^x^K Mmm 

T-t:*!9, Rl4. Rl5;5:C/Rl6<7)[*i(7)/^-7^ < h ^ 1 07i^'^^|$:l ~3 Oco^'fbTK 
mmx$>^ - <h 2 Xii 3 tcfamofHrtriafi^J^o 

[lt*^5] Mt3 (D) MJA^nMRZf (E) m^mih^Jj^^^iit^n^^- 

o 
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[0 0 0 1 1 
[0 0 0 2] 

■ri>^t ^^-mmx-$) 19 . i fzWiz-mu^ N o X #H^T it ^ m^b^^tt ^ 
< ym^^ rT-':^^<^iieK'fbt»^1l^?fiJ^ y^ y- )i^^mimitm. r 5 >m 

'pmi^Rzmit^^n^\^±^^^rztbi<zut L <mm^fir\^^^o 

[0 0 0 3] 

T-'l^n-;!^. GTL (if^h '^'J ^-y V) m) O^sgffl ^ifjp LTv^ < 
[0 0 0 4] 
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[0 0 0 5] 
[0 0 0 61 

±Mmm^m'ik'rhtzib{z%mm-i^n.ufz^^^ zdtpo 

[0 0 0 7] 

m-^^t. (mo 1) /-^i^o^t^^^#* (mo 1) xm^ti^^Mit^^ 2 . 6^ 
nmxo. 0 0 5-lK»%^ (B) v^^'; >^Mi&^1^M7C*m#4T-0. 

1 nM%i^J^r^m-r^ z t ^^Wit.-^h=mm^m.WL^\.z.h^o 
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2 0 0 2 -0 8 6 1 4 7 ^- v I 5/ 

[0 0 0 81 

mjtm^^m (mo 1) /-^i:o^t^*-&^H: (m o 1 ) "C^^ tL-5>#SJt:6^^2 . 

^^#»-eo. oo5~ig»%. (B) i^'^t')ymM^imn7tmmnmr- 

0. iw»%mT^ (c) (2) -e^^n^'; >"fb^%. -j^^ (3 
ti^^^^^j: < ti> im<7)^t^^^v >7tm^n-mx-o . 00 5-0. 5Ma%^^ 

[0 0 0 9] 

11 1 3 13 

R-X-P-X-R 

I 2 ,2 (2) 
X-R 

[0 0 10] 

(-j^^ (2) tciJv^T. xi. x2, ^u^^x3fi. ^tL^'tim^i]izmmw.^x 

-To ) 

[0011] 

lit 4] 

7 

X 

14 4 II 6 ,6 

R-X-P-X-R (3) 

I 5 15 

X-R 

[0 0 12] 

(-^^^ (3) cisv^T. x4, x5. x&RVx^ii^ -en-TtL^jtc^^mT- 
14, Ri5;?^t;^Ri6{i, ^XL^^^mmzimw.^x\tmM^\-zQ<r>mtim^ 
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#11 2 0 0 2 -0 8 6 1 4 7 ^- v : 6/ 

[0 0 13] 

^mm<^mmmm.mmi^zio\^^x^ (O m.^^^ (s) tr-^^n^u^ 

^^'i^'fb'^^^ (3) ll:fett'2>x4. X5, X6;?^tfx7<7) 

~3 o<D^ityKmmx^^^tm'!-t lv^o 
-^%m(Dmm^^)^^Kii^^x. mm^&i^<Dmn6^-h^o. o o 5K»%j^:j.t 

[0 0 14] 

imAtmmM<^'^m^\'^'^xiM'ox^m:\^fz^<7^. y ^ 

mtm-m. G T L WA X ( :^\X h ^ ^ K 7 y X) ^^mt-t h ^mxWi 
[0 0 15] 
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^ib\ ±tl^^^m^^Mtli^ ASTM D2549 izmmLXWl^Lfz^ 
^m^^ (aromatic fraction) "a-^M =^ ^ o m'^^<7) 

tfz. m.m^.&^^^(D^n^it. mz.umitfj:\,^i)K o. o i k*%j^:i.tt^^ 

hZ.ti)mtV<. 0. 0 0 5Ki%J^)LTT'^)^^t7{i^^<btc$fi L<. 0. 0 

0 1 M=:%MTT-^^ c .!:75^#tc«f t Lv^o m^^.mm<^mm^^^m'r ^ ^ t 

[0 0 16] 

rfv-. 1 -7"-fe>^i; rr-7-^(7).i^'tj - « -^^^^ ^ y'yL\t^<r>i^m\t 
v;PTv^- 'J T-'v;VT v^- 'BlUV- 2 v;Hr/-^'^ 

[0 0 17] 

rft ^ ^ ^tf c ii^x ^ ^ o 

[0 0 18] 

TSri-yS*i?4<7)Sli*A^ti#H$lJI5ati^v^755\ ^<7) i o 0 t:T-<7)Sj*fiS(±. 2 0m 
mVs J^ilTT-^'&^.hTj^'^fi L< . Xy)UtL<lil OmmVsmTT'^^o 
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2 mmV s \ik±X'$>^o rPiri"/«yS<7) 1 0 0 X:X<DW}^^^-A^ 2 0 mmV s 

[0 0 19] 

^^t^mtLi. 16 nm%iikr'c^^ zt:^^^hKti-tL<. i o 

-ev^^ NOACK^^»t(±. p?trfti^*2|-6 Og^250'C. 15 0mmH2O 
[0 0 2 0] 

iiM»'/ft<7)3tesfgm(i#icfijpi(±^v>7&^ f&ia^^-ibi^as xmtifz^^]^^n. 

0 0 mi-C*) «9 . Mt;$fSL<(il 2 0m±T'^;?>o -?-<7)f,SSJgm75^8 0 5|^jt|-e 
[0 0 2 1 ] 

[0 0 2 2] 
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[its] 




M (1) 



[0 0 2 3] 

—m^ (1) icioV^T. Rl{i^^i5c4 -3 0. L < {i6 ~ 1 8<7)itiIX 
fi^1^<7)T;l/^>'l'*^^L. nti 132.{i2 ^^L. MiiT ^mXHT )\^iJ 

. ^y^^v*. :t^'5^>'i/*. T-'v^u*. •^^T'vjuft. 

K-r*v;u^. h'j7"v;^*. xh^-r*v;i/^. ^yi^Ti^jvm. ^^-9-T-*v;i/^ 

. ^T'^-rv^P*. ^J'T-'i^^W*. yi-T-'i^)Vm. >1'3i>;u^. ^>^3v;u 
[0 0 2 4] 

{± T ;u * »; ±m±m^^ TJi'ij^) ±mikm^ l < a r ^ u ±^#JRjta^ ^:^(D 
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[0 0 2 5] 

^mit^n. smr. L< 1 . 2i^j.Tx-$>^T)Vijv^mxitr))^i3')± 

. ip-^ffttr;!^;^ ';^SX(iT;v^ Vi^ifeM-^-'; vP- h ^'j^^^^^T^t L 

T)Vi3^}^mxitr)i^ij')±m^m'^')i^u~h t^wmL. (a) fiK:8'ri^!^ 

^i■o^t^^ (Ep-^> T;i'4r;v-9-';^;u^*) -^^4 (mo i) r-^^tt. fip-^. 

[0 0 2 6] 

7c«i^#»-e 0 . 0 0 5 nt%i^:x±x^ uttmo. o i K»%j^:i_h. x 

^^tL<i±0. lK»%i^Ji. L<{±0. 2M»%. L< (i 

0. 2 5Ki%m±T'^)^o -eo^WMfi. ^fife%^«*i»-r'^m7C*m 
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^-v: 11/ 



4®s:%J^l.T-C*>^o (A) ^^(7)^^*;^^ ±fB^#fi-eO. 0 0 5®S%* 

±iEm#»-e 1 MM%'^mK.^m^. ^(D^mmi^zM^^o fzi>f<Dtijw^^mhn^j: 

[0 0 2 71 

. t7t:A^«Ttg-e^)^7&^ -^6tJi;'e<7)#JR^;tl7!>n . 0~2 0K4%, 0t 
L<{±1. 5 ~ 1 6K»%(^^<7)^ffli/>.g>o 
[0 0 2 8] 

:*^^§§<0?H?MM%Ci3lt^ (B) i^^t') ymm'^ (ZDTP) 

■X:$>^o v^^'K^mffiiS (ZDTP) tLXii. Mi^mii^ii. V-fu\L)VV^ 

yWM.^^m(OmM^2 ~~ \ 8. 0^ L< {ij^^ms- 1 0<7)ttiI;|:^^L < t±55> 
[0 0 2 9] 

-e 0. 1 K4%J^T-e* i9.*^tL<{±o. 09 ^m%\^ir. ^hi^zutLi a 
0. 0 8®»%J^TT^b^o ^(Drmii. o. o o 5K»%J^:JL±-e*^c 

tT&^SF^ L<. L< fi. 0. 0 1 ®S:%J^JL±T'^b'2>o 

[0 0 3 0] 

^^HJOrgftMEJ^li^tt^ (C) -mj^ (2) xm^^^')yi\L 

"km. (3) x^^fL=h')yit^m. S-J^-etL^o^JRiaXtiT^ >i£75- 
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^-v: 12/ 



[0 0 3 1 1 

ate] 

1^ 1 3 13 

R-X-P-X-R 

'2 12 (2) 

X-R 

[0 0 3 2] 
[0 0 3 3] 

[it7] 

7 

X 

14 4 II 6 16 

R-X-P-X-R (3) 

' 5 15 

X-R 

[0 0 3 4] 

(3) tCi3V>-C. X4, X5, X^RZ/X7ii^ ^ti^'ixmmi>mmm^X 
[0 0 3 5] 

±f£Rll~Rl6tr^^tL^^^|5:l ~3 0 (D^^tyi^-m&t LXli. *#:6tJC{± 
, ^T'^-'V^, -f'v^u^. 
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Z^^u^ -f^ )\^^m(r>mM^ 5 ~ 7 <7) V iJ' n T ^ ^ ^tf ^ ^ ifi-Q § 
n T ^ ;u^^<7)a^i5:g ^ ffi^-e^) .5 ) ^ ^tf ^ ^ t ii^-Q # ^ o 

[0 0 3 6] 

±faT;i">--;i'^h LT{±. -^Jx-t^. 7*7"^;v^. ^^x-^i^S. ^:^.t-;i/ 
[0 0 3 7] 

^mkX ^ i < . t Tt: T >; - ;i-*^<7)S^f4S ^> ^^T^^ ^ ) ^m^fh :l t 
[0 0 3 8] 
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[0 0 3 9] 

:tmv ym^yj=-:^-T)i^ ; ±fE^m^ i ~ 3 o (Dmit:^mmt: 2 -om-r^m.^) y 
^vj:.x-r;v. ^y^^tffi'j >^vai;^-r;w. vf-^M^; ^rnvJi-xx^v- ; ±fe 
mM%. \ ~3 oo^^LtK*** 30;^-^^^'; 'joiXT-;!/. 

[0 0 4 0] 

ym. ^y^^')ym; ±fE^mm i ~ 3 o <7)mit:i^mm^ 1 o^ti-'S > 

; ; ±fa^*^i ~3 Oco^fbTK^ 

3 0<7)>^'fk7K*^^3o;ti-^'J 1; jn.^-7-;i/, ^y^^,; 

^I§0.gtci3v^-C{i. (3) <7)x4~-x7(i, L < (i^T«^i^T--e 

[0 0 4 1] 

-J^^ (2) Xfi (3) T'^^tL-5>'; ^'fb-a-tfOJ^i: LTfi. 'J ^'fk^tJtl^ 
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^-v: 15/ 



[0 0 4 2] 

Vy-i^^ -t-yy 1^^(7)7 )l^iJ')±m. •v-i^T-v'^A, ;^^)^U^(r> 

[0 0 4 3] 

ilBM^^b^tJi: LTti. ^ir'ft^eiJtcti. ry^-T^ ^yT<>^ vT<>. 
5^°'; r ^ >;^»^^tf ibtL^o J: l9^#:6lJt3{i. ^^;i/T<>. jl^^i-t^^, 
kr;i/T5>. ■r^;i/T5>. ^>^;VT^>. ^^v;UT^>. ^y^;vT^> 

. ^^^;vT^>. y—)VT<y. TZ/)vr^y. >-r'v;i^T ^ Kt-'->;i^ 

j:-^;ut^>. v-/ne;i/T5>. vr^;UT5>. v^>f-;i/T^>. 
[0 0 4 4] 

l^-r ;i/T ^ >^<7);^#m2 ~ 3 Q(DT (^^1^(07)1^-^^)1^^^ 
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T<>. y ^ y y -)\,r \ y ^ y ^ y ~)\^-fu/^y —)\^r \ y ^ y^y 

-)vy^9 y ~)vr j^^J^y-^uyn/NV-^i/T^ >^ :x.^ y —jvy"^ y ~)V 
r<y. Rr/yu/^y-juy^ y-}i^T< y^<DRmWiii -3 o<DT)Vij y -jv 

;i/r ^ y ; 

[0 0 4 5] 

y^uy-JT^y. j^^uyi^r^y. T'ntiv^vT^^. Rt^^y^uy-Jr 
^ ym(7)Rm^i-3 o<Dr)V^vym^:^-rhr)v^vyvr^ y ; 

yY')T^y. Y ^^Vyy- Y y <y. -r Y '7:^'^]yy^y 9 <y. ^y 9 

^y-;i'T^>'> VTi^)\^V'fu/^y ~)VT ^y. ti^^ y -)vr ^y 

^yr^y^ vr<y^ ^°')r ^y\tz)^m^s-2 0(dt )v^)vm-X^tr jv^z:. 

. ^-f9 7-^iy)vr^y^ ^9 97-''y)VT <y^ -tv^ )vr ^y^xfy^T-r^) 
^ ym<r>Rmw. 10-20 <r>T)v^)\y^x\tr)v^=-)vm^7^1r^mmmr ^ y 

o 

[0 0 4 61 

^np><7) (c) WL^(r>i¥x\.t. mM^3- I S(or)v^)v^xitT')~)v^^ 
2i@^1-^ffi'; >mv^;^-r;wtMl&. ^grr-'v. ijjyy^y^u^ y^\tm.W^2 
- 2 0<DT )i''r^}i^T ^ yt(DU. RmM3 ~ 1 8 <OT;i^^;i/^X{iT 'J 

2m^-r^') ym<r>'J^y.7-)\^tM^. ^vxTy^ ^yv'y^h.^ IL^tmM 
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(c) ^55^(i. l®^^^v^(i2ffi^iiJl±^ftmt;@e^-r^^t;i)^^-C- 
[0 0 4 7] 

7C*1^^* tLXO. 0 0 5 KS%J^:i.±-e^> ^),$^^L<(i0. 02 ««%Jil>± 

> L<{io. 0 5 K»%J':J.±-e^ . 'e<7)^^S(±. o. 5K* 

%\^Xrx^ 19 . $f t L < 0 . 2 ®»%JilT-e*> 0 . #t;*f ^ L < {i 0 . 1 M» 
%mT-e*>l)o (C) ^^<7)^^»7&^ ';>7C^^LT0. 0 0 5K*%*it<7) 

it-^ti. mmnm^t^\^xnWzi)^^j:<.. O. 5MS%*®x.^i#^{i. 

[0 0 4 8] 

^i3. ^l&^t3i3tt'i>±fB (C) ^^(r>n%. mM^^^-r^\t^^\,z^\^^x 
^m7C*m#»-e. 0 . 1 nm^MTX^ . ^ ^ tci? $ L < (i 0 . 0 

[0 0 4 9] 

:*^l§B.^o?PI?t-/ft|a^f|^lc(i$«blc (D) iti^^tJc^j, (E) ^'fblJJiL^jTi- 

o 

[0 0 5 0] 

ti)^X^^i)K mK.{t. UmWiA 0-4 0 0<7)itiI^L< {i^l^t^OT^l'^;!-^ 

^<7)T;u^;P^X(iT;l'^-;i^*<7)^^t5r{±4 0-400. ftftL<ti60- 
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Xy^^-^K Lv^^(7)t LTfi. ^ir^filjtcti. -/ne^^, l-rx>, -rv7* 

mm ^ti^ ^m-k 7)\^^ i^'m^^w^ 7)\^'r=- )\^mm-h^mf hti^o 
mn^. mit^^^m<7),^.^-h. m'^^<Dmm^m&:^^o. o i~i omm%. 

ntL<iiO. 1 ~ 1 OgS%<7)^<7)T^^o 
[0 0 5 1 1 

(D- 1) RmWL4 0-4 0 0 (DT )l^mXii7 ~)Vm^^J-x^l,Z':}.-^j: < 
(D-2) Rm^4 0-4 0 0 (DT ^i^^Jl^mXHT )}^^~)\^&i^^fplZ{i.-^j: < 
(D-3) >^^m4 0-4 0 0(Dr)\^^)VmXlt7)V^~)Vm^^l^fpltZ^J'-^j:< 
[0 0 5 2] 

±fE (D-1) n^N^m^^ KtLTti. J: 19 Tieo-J^^ (4 

) RV-^k^ (5) ■e^^n^<i:'a-t>^7&^'f«J^T-§;2>o 

[0 0 5 3] 



[^1:8] 




[0 0 5 4] 
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(4) tCiSV^T. R20(i^^|Sr4 o~400. «^SL<{i 60-350 
[0 0 5 5] 

[it 9] 



[0 0 5 6] 

—1^^ (5) tCjoV^T. R21;5.L>fR22(i^ ^tL>e~n^^lJ(r^^i^ 4 0 - 4 0 0 
. L < (i 6 0 - 3 5 0 <7)T;i^^;i/^X(iT;i/'^ — ;l/^^^L. .-ffJ^T^r:;!/ 
&x-$)^:it^mtL\^^o i{±0~4. L<{±1 ~3<7)^i5:^^t-o 

^ Vt^^^ttl^h:^^ ^^m<Om.^^iiZli. ^itlh(D\^^-rtLX-ii, $>;b\^^itZfl 

Zti^<D::iy^^m^ < Kc7)M-/i{i#tC$IJPI(i>^v^7b^ mx.l^RmM4 0-4 0 
0<7)T)V^)U&Xiir)V^s:-)]^m'^M:j^-rU^ ^mt 10 0-2 0 ortrRtD^ 

Hj-^ ym:^m^x^^o 

[0 0 5 7] 

±fS (D-2) ^>i^)VT^>tLXii. Tfe<7)— 1^5^ (6 

) xm^iv^it^^m^mT^x^^o 

[0 0 5 8] 




N — (CH2CH2NH)t- CH2CH2— N 
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iitl 01 




CH2NH — (CH2CH2NH).- H (6) 



[0 0 5 91 

— ( 6 ) HiJV^T. R23(i, ^^^4 0-400. «fSL<{i 60-35 
0<7)T;p^;w*X(iT;w^->'W^*^L. j 1 -5. ^4 L< ii2-4<Dmm 

[0 0 6 0] 

(D-3) #';t^ ^.hL-Cti. J: TfEO-j|^5^ (7) 

r24 - NH- (CH2CH2NH) k- H (7) 
[0 0 6 1 1 

(7) tCiJV^-C. r24{±, ^^15:4 0-400> ^4t<{i60~35 
0<?)T;i/^;V'^XfiT;i^'5r-;i'»^^L. ktii-5. ftf t L < t± 2 - 4 <7)^m 

>:^i;=r'-7-. Tkv^:^'f-vy- a--^V'7 ^ y^m.'kW-^f^^^^)^ 

uy ^ y^^mitLfz^ik. ^iKizry^^-r^j^^uy^^T^y. i^sc^uyh 
';t5>, h ^) j^^i^y^ h 9 ^ y. v- h^j^^uy^y^^^ <y, j^z/^y^j:. 
^uy^^-^r^ ym<7y^°')T< y^KfAL^^-it^^tizx ^W^^ti^^-^^^^o 

[0 0 6 21 
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) ^v^-i^^, V^^U^^ h')^V yhm. ^^^') y hm^(r>Rm^2-3 0 
[0 0 6 3] 

^^m<^mmmm.m^i^ii^^x (d) f&^^^m^^t^m^. '^(D^mmii. 
m-^mmmm-^m^mmmx^ o. o 1-2 o«%t-*^. t<{io. 1 

- 1 osa:%-e^^o (D) j^^(D^mmi}^o . 0 1 mM%^m(7ym^ii. i«s 

a. mmm^HsLmoi&7^m.W}^^^±mi<^mit-r^fz»t>^ ^n-e^v^^t t<^v^o 

[0 0 6 4] 

mim±m<r>mmi>zx^. mmmm.mm(r>mtmit\i^:xy)^t^hih^fz 
•7 -)\^^mAnt^nt\^x\x^ 4, 4' -^^i^^tfy; (2, 6 

-V- t e r t , 4, 4' - if 7. (2, 6-v- t e r t 

-'X^)\^y j^y ,4,4* -kfx (2 -^^;w-6- t e r t -y^^vy 
x.J~)V) , 2, 2' (4-jc^;l/-6- t e r t 

. 2, 2' (4-^^;i^-6- t e r t - -ff-i^y 

,4,4' --^^^'J liX (3-^^;!/- 6- t e r t - rf- "7 y 
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